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Multidrug-Resistant Tuberculosis  

(MDR TB)  

• Resistant to Rifampin and Isoniazid 

• More than 650,000 cases emerge globally 

every year 

• Development of drug resistance attributed 

to: poor adherence to treatment, 

inadequate clinical management, drug 

malabsorption, unstable drug supply  
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Primary Anti-TB Drug Resistance, 
United States, 1993 – 2012* 

*Updated as of June 10, 2013. 

Note: Based on initial isolates from  persons with no prior history of TB. Multidrug resistant TB (MDR TB) 

is defined as resistance to at least isoniazid and rifampin 
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Isoniazid MDR TB 

*Updated as of June 10, 2013. 

Note: Based on initial isolates from persons with no prior history of TB. MDR TB defined as resistance to 

at least isoniazid and rifampin. 

Primary MDR TB in  
U.S.-born vs. Foreign-born Persons 

United States, 1993 – 2012* 
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MDR-TB Prognosis 

• Intensive phase: 6-8 

months 

• Continuation phase: 

18-24 months after 

culture conversion 

• Success rates of 

treatment: 52-77% 

• Mortality rate: 10% 

 

 

 

2013  

Bedaquiline 
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Bedaquiline (Sirturo) 

• Diarylquinolone class 

• Inhibits bacterial adenosine triphosphate (ATP) 

synthase 

• This enzyme is essential for generation of 

energy in Mycobacterium tuberculosis  

• Active against replicating and nonreplicating 

bacilli 

Bedaquiline (Sirturo) 

• Unique mechanism means that there is no 

cross-resistance with other drugs in 

current use  

• First new class of anti-tuberculous agent 

since 1971 

• Primary outcome measured: time to sputum culture conversion (two 

consecutive cultures) 

•Conversion: 77.6 % vs. 57.6% 
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*Mean time to sputum culture conversion: 57 days 

•No episodes of Torsades de Pointes occurred 

•Total of 36 deaths reported30 in bedaquiline group, 6 in placebo group 

•Mortality: 11.4 vs 2.5% 

•No relationship between bedaquiline serum levels or QTcF>500 ms and survival outcome 
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December 28 2012: FDA Grants 

Accelerated Approval for SIRTURO™ 

(bedaquiline) as Part of Combination 

Therapy to Treat Adults with Pulmonary 

Multi-Drug Resistant Tuberculosis 

 

 

"Multi-drug resistant tuberculosis poses a serious health threat 

throughout the world, and Sirturo provides much-needed 

treatment for patients who have don't have other therapeutic 

options available. However, because the drug also carries some 

significant risks, doctors should make sure they use it 

appropriately and only in patients who don't have 

other treatment options."  

-Edward Cox, M.D., M.P.H, director of the Office of 

Antimicrobial Products in the FDA's Center for Drug 

Evaluation and Research  

http://www.medicalnewstoday.com/articles/254507.php
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Indications 

1. Part of combination therapy in adults (> 

age 18) with pulmonary multi-drug 

resistant tuberculosis (MDR-TB) for 24 

weeks 

2. Reserve  for use when an effective 

treatment regimen cannot otherwise be 

provided 

 

Other considerations: 

• May be used on a case-by-case basis in:  

   1. Children 

   2. HIV-infected persons 

   3. Persons with extrapulmonary MDR-TB 

   4. Patients with comorbid conditions on 

concomitant medications when an effective 

treatment regimen cannot otherwise be provided 

*effectiveness and safety of bedaquiline has not  

  been adequately treated in these populations 

 

 

Other considerations: 

• Bedaquiline may be used on a case-by-

case basis for durations longer than 24 

weeks when an effective treatment 

regimen cannot be provided otherwise 

*It has not been studied past 24 weeks 
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Dosing and Duration 

• First two weeks: 400 mg by mouth daily  

• Followed by: 200 mg by mouth three times 

weekly 

• Treatment duration: 24 weeks 

 

How to take 

•Take with food (standard meal: 22 g fat,   

558 calories) 

•Swallow whole with water 

 

http://www.sirturo.com/sites/default/files/pdf/SIRTURO-product-guide.pdf  

http://www.sirturo.com/sites/default/files/pdf/SIRTURO-product-guide.pdf
http://www.sirturo.com/sites/default/files/pdf/SIRTURO-product-guide.pdf
http://www.sirturo.com/sites/default/files/pdf/SIRTURO-product-guide.pdf
http://www.sirturo.com/sites/default/files/pdf/SIRTURO-product-guide.pdf
http://www.sirturo.com/sites/default/files/pdf/SIRTURO-product-guide.pdf
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Hepatotoxicity 

• Monitor AST, ALT, bilirubin, alkaline 

phosphatase monthly and more often if 

symptoms 

• Avoid alcohol and other hepatotoxic drugs 

• Can be administered to patients with 

moderate hepatic impairment (Child-Pugh 

A or B) but not severe hepatic impairment 

(Child-Pugh C)  

Cardiac Toxicity (1) 

• Baseline EKG should be obtained and 

repeated at least 2, 12 and 24 weeks after 

starting treatment 

• Serum potassium, calcium and 

magnesium should be obtained at 

baseline and when clinically indicated 

 

Cardiac Toxicity (2) 

• Concurrent use of other drugs known to cause 
QTcF prolongation may increase risk of 
cardiotoxicity 

• Weekly EKG indicated in the following:  

   1. Patient on other QTcF prolonging drugs 
(fluoroquinolones, macrolides, clofazimine) 

   2. History of torsades de pointes, congenital long 
QT syndrome, hypothyroidism and 
bradyarrythmias, or uncompensated heart failure 

   3. They have serum calcium, magnesium or 
potassium levels below the lower limits of normal 
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Cardiac Toxicity (3) 

• Discontinuation of bedaquiline and all 

other QTcF-prolonging drugs should be 

considered if the patient develops:  

   1. Clinically significant ventricular 

arrhythmia or 

   2. a QTcF of >500 ms 

• Follow-up EKGs should be monitored to 

confirm QTcF returns to baseline 

Drug Interactions 

• Bedaquline is metabolized by the 

Cytochrome 3A4 system in the liver:  

   -avoid medications that induce this system  

(i.e. rifampin)  

   -avoid medications that inhibit this system 

(i.e. ketoconazole, Kaletra) 

• No clinical data on using this drug in HIV 

patients who are receiving antiretrovirals 

Half-life 

• Extremely long terminal half-life: 4-5 

months 

• Acquired resistance may occur when 

bedaquiline is the sole effective anti-TB 

drug in the circulation 

• Prescribers need to discontinue 

bedaquiline 4-5 months prior to 

discontinuation of other drugs 
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Cost 

• Bedaquline 100 mg (188): $36000  

Virginia Guidelines 

• The drug is only available through one pharmacy in the US. Every 
state, territory, etc. had to provide two names to CDC as those 
who could authorize the drug for use in their state.  No one can 
take a prescription to a pharmacy and obtain the drug if this works 
as it is supposed to.   Debbie Staley and Jane Moore are the 
names provided to the CDC as those who can administratively 
release this drug for use in VA.  

• All cases will need to be reviewed by TB Consultants before 
approval is granted.  Given the cost and potential toxicity, we will 
likely need internal approval from Dr. Trump, the state 
epidemiologist before proceeding.   

• Obviously, absolute, in-person DOT will be required for this 
drug.  Because of the Black Box warnings, a decision has been 
made that the DOT must be performed by a PHN, not an ORW, at 
least initially until we have more experience with this drug.   

Case 1  

• 28 yo HIV-negative Indian woman with no 

prior history of TB treatment or contacts 

• Class B with positive TST, IGRA and 

negative CXR prior to arrival 

• Presents to health department for 

evaluation 3 months after arrival 

• She has a cough and fever 
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Case 1  

• 3 AFB sputums  

   obtained and are  

   negative 

• Started on 4-drug 

   therapy 

 

Case 1 

• Mtb confirmed on culture 

• First-line drug susceptibility testing returns 

three weeks later and shows:  

   -resistance to rifampin, isoniazid, 

ethambutol 

• Started on: pyrazinamide, Moxifloxacin, 

amikacin, PAS, cycloserine and 

azithromycin 

Case 1 

• At week 5, drug susceptibility testing 
showed resistance to fluoroquinolones and 
the following injectable agents: 
streptomycin, amikacin, capreomycin, 
kanamycin 

• Therefore, moxifloxacin and amikacin 
were discontinuedlinezolid, meropenem 
and augmentin were added 

• At week 10, PAS susceptibility confirmed 
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Case 1  

• Due to limited therapeutic options, 

application made for bedaquiline through 

compassionate use program 

• Patient started bedaquiline at week 14 

• Sputum cultures were negative starting 

from week 9 throughout treatment 

 

Case 1  

• EKGs were done daily in the beginning of 
therapy due to use of bedaquiline and 
azithromycin 

• LFTS were monitored regularly  

• Week 22: linezolid stopped due to nausea 
and a painful, progressive peripheral 
neuropathy 

• Week 70: complained of vertigo, tinnitus 

• Eventually completed two years of therapy 
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Resources 

• Provisional CDC Bedaquline Guidelines:  

   http://www.cdc.gov/mmwr/pdf/rr/rr6209.pdf  

 

• http://www.sirturo.com/  

http://www.cdc.gov/mmwr/pdf/rr/rr6209.pdf
http://www.sirturo.com/

